Recently, two-layer materials, represented by an insulating tape coated with an adhesive layer, are used for the insulation of building surfaces and protection of pipelines from corrosion. Polyethylene (PE) and poly(vinyl chloride) (PVC) are most frequently used as polymer materials of the insulating layer. Mastics prepared from synthetic rubbers, sevilen, and bitumenpolymer or bitumen-rubber mastics are mainly used as adhesive layers.
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In connection with this, it was of interest to develop a two-layer roll insulating material (KMTBP) composed of a thermoelastoplastic material (KMTEP) as the upper layer and a bitumen-polymer mastic containing low-molecular-mass additives as the adhesive layer. KMTEP is a thermoelastoplastic material produced by wasteless technology; it has good mechanical and service properties [1] . The adhesive layer facilitates mounting of the insulating material onto the surfaces of constructions.
So-called "inert" thermoplastics, that is, nonpolar polymers (PE, polypropylene, polytetrafluoroethylene, etc.) , are known to have poor adhesion. The adhesion of these materials may be increased by mechanical, physical, or chemical treatment of their surface, which changes the polarity of polymer surface layers.
In order to increase the adhesion between the layers of KMTBP and to improve the physicotechnical characteristics of the bitumen mastic, the latter was modified with thermoelastoplastics. For this purpose, mixed thermoelastoplastics TEP-1 and TEP-2, which we developed, and a commercial divinylstyrene thermoelastoplastic (DST) were selected. It was found that the durability of bitumens increases when mixed thermoelastoplastics with saturated backbons (TEP-1) and a decreased content of unsaturated units (TEP-2) are used.
Usually, adhesive joints based on nonpolar polymers, such as TEP, have low adhesive strength. The interactions in the zone of contact between the bitumen mastics and the waterproofing layer of KMTEP (substrate) were investigated by the surface free energy (SFE) method based on measuring the contact angles upon wetting of the studied surfaces by seven testing liquids.
The results of investigating the surface energy characteristics of the substrate and unmodified bitumen (at both the bitumen-air and bitumen-substrate interfaces) (Table 1) show that the substrate (KMTEP) has very low SFE, with its polar and dispersion components also being low, thus suggesting a low surface concentration of polar groups. Acidity parameter D < 0 is indicative of a basic character of the surface, resulting from the presence of proton acceptors in the surface layer.
The bitumen surface has an even lower polarity. Moreover, on the side in contact with the substrate, it is much lower than that on the side in contact with air. The acidity parameter is, in this case, also negative. Its values are commensurable to those of substrate and bitumen, thus testifying that good adhesion between the contacting surfaces cannot be expected.
Since both surfaces possess acceptor properties, the acid-base interaction between them, giving rise to the formation of a strong adhesive joint, is quite problematic. At the same time, the difference between D magnitudes ( − 2.42 and -0.98 for the external and internal sides, respectively) suggests an orienting effect of the substrate that makes the contents of functional groups different [2] .
A comparison of these and subsequent results (Table 2) reveals that the addition of TEP to bitumen noticeably changes the energetics of the contacting surfaces. In general, the additive somewhat increases SFE on the external side of the bitumen coating, and this evidences that it undergoes stronger ordering during formation. However, the value is lower than that for additive-free bitumen. At the same time, the magnitude of the bitumen composition on the side in contact with the substrate increases. This is especially pronounced for specimen 3. This difference is obviously explained by the diffusion of the additive to the interface and a change in the properties of the latter. Moreover, the incorporation of the additive gives rise to the appearance of polar groups in the boundary layer. The formation of the polar groups results, most probably, from the thermal oxidation of the modifier, which In general, the SFE of the substrate-contacting surface of modified bitumen is lower than that of additivefree bitumen, and this indicates that the formation of the adhesion bond is energetically advantageous. In addition, different dispersion components of the SFE of these surfaces suggest substantial changes in the chemical nature of the bitumen composition surface contacting with the substrate.
The external side of the bitumen composition remains being basic in the presence of the additives that is evident from the value D < 0. Another situation is observed for the surface contacting with the substrate: acidity parameter magnitudes are positive ( D > 0); that is, the surface has acidic properties and contains proton-donor functional groups. This fact shows that donor-acceptor bonding may arise between the bitumen composition and the substrate, and this circumstance must increase the adhesion of the modified bitumen composition to the substrate. This seems to be due to the diffusion of the modifier to the boundary layer and the accumulation of acidic groups in it. The effect appears to be the strongest for specimen 1. This observation may be explained by the fact that, seemingly, during thermal degradation, polystyrene contained in the divinylstyrene thermoelastoplastic is partly (by 5-10%) decomposed to the initial monomer, whose double bonds can interact with the substrate possessing basic properties [3] . 
